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Description 

FIELD OF THE INVENTION 

This invention relates to computer systems and 
terminals, and more particularly to a communica- 
tions, information, maintenance, diagnostic, and 
training system using an infrared communications 
link, and including self-contained, portable compo- 
nents, said system having the features of the pre- 
characterizing part of claim 1. 

BACKGROUND OF THE INVENTION 

Infrared has been used in communications links 
to carry voice and data information from a remote lo- 
cation to a central communications or data center. 
Such wireless links allow data exchange and monitor- 
ing of machine operations. One such system is dis- 
dosed in the publication OPTICAL SPECTRA, De- 
cember 1979, pages 17-22. Another system of this 
type is disclosed in DE-A-32 32 015 as well as in US- 
A-4,259,746. 

Infrared has also been used in inventory systems 
in which bar codes are read and the data therefrom 
transmitted to a computer, or in systems that provide 
communication between a programmable controller 
and machinery. Such a system identified as LIGHT- 
LINK is briefly disclosed in a system specification 
sheet published by CYPLEX, a division of CONTRO- 
LONICS CORPORATION of Chelmsford, Maine. 

Other infrared linked computer systems have 
been disclosed in the prior art, but for the most part 
the systems are for simple communications, or for 
sending data to a central control station, or transmit- 
ting control data from a controller to send motion con- 
trol data to operating machinery. 

SUMMARY OF THE INVENTION 

The invention is to a hand-held device, a satellite, 
one or more infrared nodes, and a system in which the 
device is used, and to a method of providing detailed 
diagnostic, repair, and maintenance information in a 
processor-controlled, hand-held device for use in any 
environment where operating equipment may be 
maintained by minimally trained personnel. It is char- 
acterized by the features of the characterizing part of 
claim 1. 

The device of the invention may be used in inter- 
facing with machines, other devices and/or other data 
or control systems, and serves as one unit of a net- 
work which communicates via infrared or direct wired 
connections. 

A satellite or satellites may be conveniently 
placed within an area of operation to send data to or 
receive data from the hand-held unit, and to transmit 
data to the hand-held unit from operating machinery, 



from other hand-held devices, or computer/processor 
units. This is accomplished by use of IR nodes con- 
necting the units to the IR network through data 
ports. 

5 The technical advance represented by the inven- 

tion as well as the objects thereof will become appa- 
rent from the following description of a preferred em- 
bodiment of the invention when considered in con- 
junction with the accompanying drawings, and the 

10 novel features set forth in the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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FIGURE 1 is a diagram of one concept of the in- 
vention illustrating a hand-held unit used in con- 
junction with other units in the system; 
FIGURE 2 is a block diagram of the satellite sys- 
tem used in the present invention;Figure 3 is a 
block diagram of a simplified system of the pres- 
ent invention utilizing several hand-held units; 
FIGURE 4 is a block diagram of the hand-held 
unit of the invention; 

FIGURE 5 illustrates a block representation of 

one design of a hand-held unit 

FIGURE 6 illustrates the control circuitry in block 

form of the split screen display; 

FIGURE 7 illustrates an example of a split screen 

display; and 

FIGURE 8 illustrates an example of a screen 
menu display of the hand-held unit. 

PREFERRED EMBODIMENT OF THE INVENTION 



The system of the present invention, in one em- 
35 bodiment, is illustrated in Figure 1 . The basic system 
is comprised of a network of devices including one or 
more satellite units 10 which provide a wireless com- 
munications means, a multiplicity of nodal devices 
which may use the wireless communications means, 
40 and one or more network interface modules 12, which 
can be used to allow the nodes to communicate with 
host computers 13, process controllers 14 or other 
networked devices such as personal computers 15, 
factory control processors 16, and residing on com- 
45 mon communications networks such as Ethernet, 
MAP or Token Ring. The basic system allows the 
hand-held units, which are described in detail below, 
to perform either individually or in concert with other 
devices on the network. 
so The satellite unit 20, illustrated in Figure 2, pro- 
vide a network control function for all network resi- 
dent devices, it includes a multiplicity of infrared emit- 
ting diodes, in transmitter 21, operating in this case 
at 880 nanometers, which are modulated to allow 
55 transmission of digital information to all nodal devices 
containing receive diodes sensitive in the same wa- 
velength and within reasonable range of the satellite 
unit. 
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The satellite also includes receiving diodes, in re- 
ceiver 22, sensitive to light in the 880 nanometer wa- 
velength band, which can receive modulated light 
pulses, representing digital data, transmitted from 
the wireless network nodal devices. 5 

Each set of transmit/receive diodes, whether res- 
ident in the satellite or in the nodal devices, comprises 
the OSI Layer 1 interface for the wireless network. 
The receive diodes pass information to a sensitive re- 
ceiver, which then feeds a Encoder/Decoder circuit 10 
23, which includes a transimpedance amplifier and 
low pass filtering, prior to flowing to an amplifier 
which provides sufficient gain for subsequent proc- 
essing. The signal is then AC coupled to a li miter. The 
limiter output is then fed to additional filters for the 15 
specific transmit frequency, and again limited for in- 
put to a digital phase lock loop, which separates the 
signal and the clock. 

The data is then fed to a communications control- 
ler 25 (USART), which converts the transmitted data 20 
back to serial binary data for use by the local satellite 
controller CPU 24. In this way, the data transmitted 
by either the satellite or any of the system nodes can 
be received and used by the target node. Addresses 
contained in the transmitted data are interpreted to 25 
determine the target node. 

The transmitter at each node or at the satellite re- 
ceives data initially from the local CPU which sends 
serial binary data to the USART for conversion to 
RS232C levels to feed a Manchester encoder and 30 
transceiver. This output, which is used normally for 
synchronous communications, is used to drive the 
transmit diodes for infrared signal outputs, modulated 
by the data stream. A single oscillator determines the 
data rate of the transmission through the encoder/de- 35 
coder circuit 23. 

The satellite can control the network activity us- 
ing a polled technique or respond to an interrupt 
transmission. The satellite also provides interfaces to 
other wired networks through the use of network in- 40 
terface circuits adapted to the specific network pro- 
tocol, for example Enet or MAP. This allows transfer 
of data from a nodal device to a computer resident on 
a wired network. 

Conversely, data may be requested by a nodal 45 
device, from a wired network device for subsequent 
transmission to the nodal device, using the wireless 
network. 

The satellite contains a central processing unit in 
controller 24 to control the network activity as well as so 
providing access to other wired networks through net- 
work interface modules and standard communica- 
tions software designed to word with the dedicated 
network interface module. 

The CPU also controls cooperative satellite ef- 55 
forts requiring priority, hand-off and transmit timing 
for multiple satellite wireless networks. A designated 
satellite operates as the master satellite, controlling 



the operation of other nearby satellites. This master 
communicates by use of dedicated link or wireless in- 
terface with other satellites to assure that network 
area coverage adequately serves all nodes, whether 
f ixed or mobile. 

Figure 3 is a simplified block diagram of one em- 
bodiment of the system of the invention. A host com- 
puter 50 is interfaced to Network #1 using standard 
interface techniques. One or more local computers or 
computer terminals are interfaced with Network #1 
through a network interface 52. 

An infrared communications satellite 55 is inter- 
faced to Network #1 by an network interface 51. The 
local computer 53 may also be interfaced to the sat- 
ellite 55 through an infrared link transceiver 54. 

A process controller which may control one of 
more factory operations is connected Network #2 and 
then to the host computer through the satellite sys- 
tem. The process controller 62 may be hard wired to 
the satellite through connection 57a to network inter- 
face 56 or may interface with the satellite through in- 
frared link 57. Through either the hard wired connec- 
tion or infrared link, the controller is connected to the 
host computer through the satellite 55. 

One or more hand-held units 60,61 may send or 
receive data through satellite 55. Hand-held unit 60, 
for example, communicates with the satellite through 
infrared link 59, and hand-held unit 61 communicates 
with satellite 55 through infrared link 58. Each hand- 
held unit may be alerted when there is failure, out of 
specification process parameter, or other non proce- 
dural events within a process, or a manufacturing ma- 
chine operation. Such information may be automati- 
cally relayed to a hand- held unit from a process con- 
troller, for example process controller 62, via the sat- 
ellite. The satellite may receive the information, for 
example, through the hard wired connection 57a to 
the satellite or through the infrared link 57. Alterna- 
tively, the hand-held unit may request the data for use 
in routine reporting and analysis. 

The system has at least the following capabilities: 
(1) Screen print of hand- held to local printer; (2) Com- 
munication with another hand-held unit; (3) Download 
of files from a local P/C to hand-held; (4) Data Re- 
trieval from programmable controller; (5) Command 
to programmable controller from hand-held through 
Network 2; (6) Interface with Host computer through 
Network 1; (7) Interface with Host computer through 
P/C inter- face; and (8) Interactive operation between 
hand-held and Host. 

The above capabilities are implemented as fol- 
lows. 

(1) Screen print of hand-held to local printer. 

The screen dump of data from a hand-held unit 
to a local printer occurs when a designated print key 
on the touch screen is pressed. This activates a de- 
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vice driver resident in the hand-held unit which, after 
receipt of an acknowledge response from the printer, 
causes an output of all text and graphics resident in 
the display buffer to the wireless infrared port, 
through the communications controller. This is ac^ 5 
complished in 256 byte packages using Manchester 
encoded HDLC protocol. 

Identification of the printer is by use of a unique 
address transmitted by the hand-held unit and recog- 
nized by the printer after which the printer sends an 10 
acknowledge response through the wireless infrared 
link. After receipt of the response, the device driver 
causes the hand-held unit to send the information cur- 
rently resident in the display buffer. This information 
is transmitted serially, using the wireless infrared link 15 
through the satellite repeater, to the designated prin- 
ter unit. Address of the associated hand-held unit is 
acknowledged in a manner similar to that described. 



(2) Communications with another hand-held unit. 



20 



Communications between two hand-held units 
involves a sequence similar to (1) above. The initiat- 
ing hand-held unit transmits a unique address 
through the communications port which is sent by 25 
wireless link to the repeating satellite. The satellite re- 
transmits the information to the target hand-held unit 
which, after recognizing the address code, transmits 
an acknowledge response through the same network 
to the initiating unit. Each hand-held unit must be in 30 
a communications mode, in order for the communica- 
tions link to be established. With the communications 
link thus connected, the initiating unit transmits the in- 
tended file or block of data, through the network, to 
the receiving unit. The data is routed through the com- 35 
munications controller and stored in the appropriate 
memory location, under program control, or under 
DMA control as appropriate. The applications pro- 
gram then provides access to the memory locations 
containing the data for viewing on the screen or use 40 
in a pending operation, depending on file type. 

(3) Download of files from a local P/C to a hand- 
held unit. 

45 

The retrieval, by a hand-held unit, of files or 
blocks of data from a local computer which is resident 
on the wireless network uses a technique similar to 
(2) above. The local computer is placed in a commu- 
nications mode which makes it a "server" for other 50 
units on the network. It is thus in a cooperative mode 
such that transmission of the appropriate identifying 
address will cause the unit to acknowledge and re- 
spond to the requesting unit At this point, request for 
valid data will result in transmission of the data to the 55 
requester, using the wireless communications link. All 
other potential users are locked out until completion 
of the data transfer or until an appropriate block of 



data, determined by network limitations, is transfer- 
red. This prevents complete dedication of the net- 
work server to a single requester while allowing rea- 
sonable data transfer rates. 

(4) Data Retrieval from a programmable controller. 

Interfacing with a programmable logic controller 
(PLC) is accomplished by using the serial port on the 
PLC to attach to a wireless infrared interface device, 
similar to that used for the previously described prin- 
ter interface. In this data retrieval methodology, task 
codes, or other suitable commands , are sent to the 
PLC through the wireless satellite link. This is accom- 
plished by having a series of stored commands in the 
hand-held unit which are capable of requesting data 
stored at a particular location to be returned through 
the serial port of the PLC, when transmitted through 
the wireless link from the hand-held unit to the PLC. 
The wireless link then performs in a way which effec- 
tively forms a transparent connection between units. 
This allows the hand-held unit to acquire raw data di- 
rectly from the controller for data analysis, such as for 
statistical quality control purposes. Alternatively, 
since the link can access other functions of the PLC,' 
the hand-held unit can directly send commands, alter 
programs, or make other communications with the 
controller which are required. 

(5) Command to programmable controller from 
hand-held through Network #2. 

Interface with a programmable logic controller 
through Network #2 (Figure 3) is similar to the meth- 
od described in (4) above, but allows the commands 
requesting data to be returned, or requesting other 
required activity from the PLC, to be sent from the 
hand-held unit to the satellite unit, then through the 
network gateway interface which is connected to the 
PLC through the existing factory network. This net- 
work gateway can appear as essentially another wire- 
less network node to the hand-held unit with the same 
data being available from the PLC. Alternatively, the 
same data can be acquired from a cell controller com- 
puter which resides on the network. The hand-held 
unit can then access the data either through wireless 
connection to a serial port on the cell controller, or 
through a method described using the network 2 
gateway to the cell controller, through the network 
connection. This allows higherlevel information, such 
as screens of graphs, charts, etc., to be sent to the 
hand-held unit directly, minimizing local data analysis 
requirements. The satellite is in a serial link with each 
of these processes, as a wireless network arbitrator 
or controller. 
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(6) Interface with Host computer through Network 
#1. 

Interface with a Host computer through the path 
designated Network #1 (Figure 3) is accomplished 
using wireless communication with the satellite using 
methods described earlier. The satellite central proc- 
essing unit accepts the request for communication 
and, instead of relaying the message to another unit, 
using the wireless network, routes the message to the 
network (MAP, ETHERNET, etc.) through a network 
interface module available currently and installed in 
a satellite CPU board slot. The address will indicate 
a unit resident(i.e., Host) on the appropriate wired net- 
work to allow the satellite CPU to properly route the 
message, and also a sending unit for response. Re- 
turning information from the Host is addressed to the 
sending unit and message decoding, protocol 
changes and transmission is handled by the satellite 
CPU. In this way, an ongoing dialog between the 
hand-held (or other) unit, resident on the wireless net- 
work, and the Host(or other) unit, may transpire, al- 
lowing cooperative transactions, as described in sec- 
tion 8. or routine file transfers between the units. 

(7) Interface with Host computer through a P/C 
interface. 

Interface with a Host computer through a local 
P/C, connected to the wired Network 1 as well as the 
wireless network, can be accomplished by first estab- 
lishing a wireless link to the P/C. The address for the 
message indicates that the P/C is the target, but that 
the ultimate recipient(second part of address) is the 
Host(or other) unit resident on Network #1. The P/C, 
having been placed in a cooperative mode for wire- 
less communication, makes a connection to Network 
1, through its network interface module, installed in 
an appropriate slot in the machine. The message is 
then transmitted, with the second address and appro- 
priate protocol, to the Host unit. The Host unit then 
may respond, as described in (6), and return a mes- 
sage to the P/C. This message will again have the ap- 
propriate sending unit address. The P/C will then re- 
format and transmit the response message to the 
original requesting hand-held(or other) unit, using the 
wireless network link. 

(8) Interactive operation between hand-held and 
host. 

Interactive operation between the hand-held unit 
and a host computer occurs then the hand-held unit 
sends a command which initiates a cooperative pro- 
gram in the host computer. This program runs within 
the host computer but requests inputs from the hand- 
held unit and accepts inputs sent from this unit as 
data to be used in its program, using the wireless link. 



In this way, the hand-held unit operates much like a 
portable terminal. The process is initiated when the 
hand-held unit, by selection of a menu item from the 
screen, indicates to a host computer that a cooper- 

5 atrve interface is required in order to perform an op- 
eration. The communication link can be routed either 
through a network interface at the satellite level or 
through a local computer on the same network having 
appropriate wireless node capability. Using either 

10 path, as selected by the operator, selected menu item 
initiates an addressed command to the host to load 
and run a specified program. This program effectively 
takes control of the requesting terminal and sends 
screens of data to the terminal showing status of the 

15 program and requesting data inputs, through the 
touch screen, to assist the program. 

The screens transmitted to the terminal will have 
specific queries and responses outlined in menu se- 
lectable form. The host program will be placed in a 

20 wait mode until a response is received from the ter- 
minal, indicating the appropriate operator input 
There will be a finite number of possible key positions 
for each screen so that activation of any key is a prop- 
er input for the host program. Receipt of an improper 

25 input will be ignored as a means of error checking. Re- 
ceipt of a legitimate input will cause the host program 
to resume operation, using the input as program data, 
until another data input is required. This initiates an- 
other screen download to request the required input. 

30 This process continues until the program completes 
or the terminal operator indicates a desire to termin- 
ate the program through an abort input. This techni- 
que allows the use of powerful host computers to per- 
form detailed diagnostics, evaluations, etc., under 

35 control of the portable terminal. Programs which are 
beyond the capability of the terminal to execute may 
be run, by the terminal operator, while maintaining the 
menu driven interface and portability. The operator 
may thus maintain an intelligent interface with the In- 

40 dust rial System and execute control, collect informa- 
tion, diagnose problems and respond to alarm situa- 
tions, while retaining a mobile status. 

The hand-held unit, illustrated in block form in 
Figure 4 contains a CPU/Processor 31 which controls 

45 the functions of a portable delivery vehicle. 

Connected to the bus of the CPU is a Boot ROM 
32 providing the necessary programming to initialize 
the hand-held unit. A DRAM 33 provides additional 
memory for program storage and execution and other 

so uses within the unit. For example, ROM or EPROM 
programs within the hand-held unit may be transfer- 
red into the memory for execution. ROM memory may 
be structured as a ROM disk memory, with the char- 
acteristics of a standard disk memory. Serial and par- 

55 allel interfaces 43 are provided to provide printer in- 
terfaces or a communication interface. 

The wireless IR interface circuit 42 provides the 
unit with send/receive infrared diode interface for in- 
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frared communications with a system satellite. 

A CD ROM interface 40 interfaces the unit with a 
CD ROM 41 to provide a large capacity data storage 
within the unit. The CD ROM may be incorporated 
within the hand-held unit or may be a detachable unit 
which may be separated from the hand-held unit 
when such data capacity is not continuously needed. 

Additional interfaces may be incorporated into 
the hand-held unit, for example, a host development 
interface may be used to connect the hand-held unit 
to a host computer for program development The in- 
terface would permit the hand-held unit to utilize pro- 
grams stored on disk drives in the host computer, for 
example a personal computer, to test the program for 
use in the hand-held unit. 

Additional interfaces such as an interface for a 
bar code reader may be provided for the hand-held 
unit to permit it to be used as an inventory control unit, 
or a digital interface may be provided to interface the 
unit with digital test equipment. 

The display unit includes LCD Control 35, Display 
Touch Scanner 39 and display 36. The display is used 
for displaying information and as an input to the de- 
vice through the touch sensitive screen. 

The screen, through the LCD controller and the 
internal programming, may be used to show graphic 
key pads to provide touch inputs and menu selection. 
Also, text or graphic figures may be touched to display 
information relating to the word or graphic figure. For 
example, in a diagram illustrating a process, a part of 
the diagram may be touched to display the operating 
parameters of part of the process touched, or text may 
be displayed to explain the operation of the process 
at that point This has been referred to as hypertext 
in the literature. 

Upon activation, the unit performs a boot and di- 
agnostic operation after which a directory read of the 
selected memory device is performed to determine 
possible operations with the existing memory. This di- 
rectory is interpreted and displayed on the LCD 
screen 36 as potential delivery functions for selection 
by the operator. 

CPU 31 provides the housekeeping functions of 
the menu driven, touch-screen input as well as the 
computational functions required for delivery of spe- 
cific information such as expert system driven diag- 
nostics, fault-tree diagnostics, manual reading, 
graphics output, information download or upload from 
other network available devices, etc. 

Upon selection, the function is performed by ac- 
tivating the proper program. This results in subse- 
quent menu driven screens which lead the operator 
either through subsequent setup operations or indi- 
cate the method of use of the application program 
through menu driven selections or responses. Vari- 
ous memory devices may be employed, including CD- 
ROM 41 , to make large amounts of memory available 
to the operator. 



The hand-held unit employs a power supply 
scheme which allows the unit to maintain or recharge 
the batteries without use of a direct coupling from the 
charger to the unit. This inductive coupling technique 
5 provides the required charging capability without the 
hazard of connectors and wires. 

The hand-held unit includes a rechargeable pow- 
er supply 44 to provide power to the unit and allow the 
unit to be totally portable. 
10 Figure 5 is a block illustration of one possible 

overall design of the hand-held unit The hand-held 
unit 90 having a touch screen 99 may have a modem 
92 therein for telephonic communication. An infrared 
interface 93 (transmitter and receiver) may be used 
is to interface with an infrared link. A serial communica- 
tion interface 94 may be used to directly connect the 
unit with other systems. A CD-ROM 95 may be used 
in conjunction with a compact disk to store up to 600 
Megabytes of data within the unit. 
20 The compact disk drive may be incorporated into 

the hand-held unit or, to keep the unit small, may be 
an attachable unit. A tape interface unit 96 may be 
used to connect a tape system, and an interface 97 
may be used to connect a disk system. 
25 Figures 6,7 and 8 illustrate the various aspects of 

the liquid crystal display (LCD) used in the hand-held 
unit of the invention. An LCD display is illustrated 
herein, but other types of screens as well as touch 
sensitive schemes may be used. Figure 6 is a block 
30 diagram illustrating the control of each half of the LCD 
to present either graphic display or text. The LCD 70 
is divided into two equal parts 70a and 70b. Each side 
is driven by a processor 72 and includes a RAM 73 
and ROM 74. A decode circuit 75 directs data re- 
35 ceived on the address and data buses to the desired 
side of the LCD screen. In the graphics mode, the dis- 
play has complete bit mapping and is capable of N x 
N charater fonts. Reverse video may be use to em- 
phasize a display, and extended ANSI-like com- 
40 mands may be used for drawing lines, points, and 
dumping graphic files. 

Figure 7 illustrates a split screen display. The left 
side of the screen 70a is graphically displaying in 
schematic form an optical disk drive, using 200 x 320 
45 bit-mapped graphics. The right side of the screen is 
in the text mode and is capable of displaying 25 lines 
by 40 columns of text. 

A window option 70c is also available on the right 
side 70b of the LCD screen to allow the use of graphic 
50 character sets in text mode. The left and right sides 
are identical and may be in either the text or graphics 
mode. 

Figure 8 illustrates an example sequence of 
screen menu displays to demonstrate an example of 
55 use of the present invention. 

The first screen menu 81 provides for six choices 
read from the memory directory. The first choice 
"RUN DIAGNOSTIC EXPERT SYSTEM" permits the 
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operator to run a diagnostic on a specific system or 
factory process. This first choice directs the operator 
to another screen menu, menu 86. In screen 86, di- 
agnostics can be run on four different systems: Tl- 
550 CONTROLLER; ROTARY STERILIZER; AUTO- 5 
MAT1C CHOKE CHECKER; and CAN SEALER. 
These four are representative of systems or machi- 
nery that may be found in a factory environment. The 
operator may select the desired system by touching 
the block in front of the system name. 10 

Returning to screen menu 81, a second choice 
may be "READ TRAINING MATERIAL". From this 
menu selection the operator may obtain training infor- 
mation on the various type of machines and process- 
es in the factory. The information may be obtained 15 
from, for example, a CD-ROM in the hand-held unit, 
or from a host or central computer. 

The third option on screen menu 81 is "READ 
FROM CENTRAL DATABASE". This option connects 
the hand-held unit to the host computer to use the va- 20 
rious data bases stored therein. 

The other three selections on screen menu 81 are 
"HELP", "RAPID FORM" and "QUIT". HELP brings 
help instructions to the LCD screen to assist the op- 
erator. RAPID FORM directs the operator to screen 25 
menu 84, and QUIT indicates to the hand-held unit 
that there is to be no other input to the unit at this time, 
and place the hand-held unit in a stand-by condition. 

Screen menu 83 permits a diagnostic to be run 
using the hand-held unit data, or host computer data. 30 
Also, the choice of communications may be selected, 
for example, the Infrared link may be used, or direct 
wire communications may be used through the serial 
RS232 port of the hand-held unit. 

Screen menu 84 is labeled "RAPID FORM", and 35 
is a composite of screens 81 , 83 and 86. An experi- 
enced operator may simply touch the desired menu 
touch squares in front of the desired operation or 
function and avoid the necessity of having to step 
through the other preceding screens to accomplish a 40 
desired task. Three menu categories are presented: 
DIAGNOSTIC; TRAINING; and DATABASE. 

The DIAGNOSTIC category presents the same 
choices as screen menu 82. 

Under TRAINING, information may be obtained, 45 
for example, on the TI-550 CONTROLLER, the RO- 
TARY STERILIZER, and the CAN SEALER. The infor- 
mation available may range from operation of each to 
diagrams and diagnostic data. 

The DATABASE category may, for example, in- so 
elude design and process data, statistics on operation 
parameters, or any other data needed in system, ma- 
chine or factory operation. 

In addition to running diagnostic test on systems 
and machinery on the factory floor, the system, in- 55 
eluding the hand-held unit, may be use in connection 
with an alarm system to alert machine operator and 
maintenance personnel of out-of- process parameters 



in systems, and malfunctions in machinery. 

Each factory system may be provided with appro- 
priate fail or out-of-specification alarm detectors or 
programmable logic controllers which continuously 
monitor the operation of machines and systems on 
the factory floor. When there is a machine failure, or 
out-of-specification process parameter, such "error" 
is communicated to a central computer, or to a satel- 
lite repeater, and such "error" is communicated to a 
hand-held unit carried by process control technicians 
or maintenance personnel. Upon receipt of an "error" 
alarm, personnel carrying a hand-held unit may inter- 
rogate the unit as to the location of the "error. Upon 
such interrogation, a map of the factory floor may be 
displayed indicating the general location on the fac- 
tory floor of the cause of the "error" signal. Upon fur- 
ther interrogation, the hand-held unit will identify the 
specific machinery and/or process initiating the "er- 
ror" signal. 

Upon arrival, data either stored in memory in the 
hand-held unit, or data transmitted to the hand-held 
unit from a central computer, indicating the possible 
cause of the error may be displayed, or in the cause 
of a malfunctioning circuit, a schematic of the circuit 
may be displayed showing the malfunctioning circuit 
component In utilizing such a system, a minimum of 
factory personnel will be able to locate any malfunc- 
tion and correct it rapidly. 

A further example of an embodiment and use of 
the invention is the use of the hand-held use by exec- 
utive personnel of a company. Key executives may 
use the hand-held unit to obtain planning and finan- 
cial information in meetings or while on trips. 

While in meetings, each executive may have 
stored in an optical disk, data to be presented in the 
meeting, or may through infrared links obtain informa- 
tion from a mainframe computer. The hand-held unit 
being portable, and capable of communicating 
through infrared links, permits use and data retrieval 
without direct connection to another computer. Plug in 
ROM programming may be used to change the pro- 
grams in the hand-held unit to provide for various 
uses, and to present different touch screen menus for 
the unif s various uses. 

Provision may be made to change the touch 
screen into a keyboard, or a small key board may be 
attached to provide communications capability for an 
executive while on trips. An internal modem may be 
used to connect the hand-held unit to a telephone and 
allow the executive to retrieve information from the 
home-base computer in addition to information stored 
in an optical disk, or via the IR wireless network. 



Claims 

1. A data and communication system providing in- 
terchange of data between a host computer (13), 
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individual personal computers (15), factory ma- 
chinery, including process controllers (14), a 
portable computing unit (17), and other control- 
ler/computing equipment and devices, said sys- 
tem comprising a host computer (13) intercon- s 
nected with a network of interface units (12) con- 
necting other computers (15) and factory ma- 
chine/process controllers (14, 16), said network 
of interface units includes an infrared link in a 
wireless network which includes at least one sat- 10 
ellite unit (10), including a transmitter (21) for 
transmitting data via infrared signals, a receiver 
(22) for receiving data via infrared signals, an en- 
coder/decoder (23) to identify from which unit 
data is received or to which unit data is to be sent 15 
and to implement or remove the encoding proto- 
col of the data stream, a controller unit (24) for 
processing data relayed through the satellite and 
controlling the operation of the wireless network, 
and one or more interface circuits (12) for inter- 20 
facing the satellite (10) with various communica- 
tions networks, said satellite unit (10) coupled to 
the network of interface units for communicating 
with at least one of the self-contained portable 
computing units (1 7), said infrared link for com- 25 
municating with a self-contained portable com- 
puting unit (17) for two-way communication with 
said host computer (13), other computers (15) 
and machine/process controllers (14, 16) a com- 
munication link providing for two-way data trans- 30 
fer and control between each of said host com- 
puter (13), other computers (15), machine/proc- 
ess controllers (14, 16) and said self-contained 
portable computing unit (17), 
the system being characterized in that said satel- 35 
lite unit (10) further includes alarm circuits inter- 
connected with said machine/process controllers 
(14, 16) to indicate a machine/process out-of- 
parameter indication, an interface circuit with 
said alarm circuitfor communicating an alarm sig- 40 
nal to the network of interface circuits to the com- 
puters (15) and to the portable computing unit 
(17), wherein a machine/process out-of- parame- 
ter indication communicated to said portable 
computing unit (1 7) includes information to iden- 45 
tify the machine/process having an out-of-para- 
meter condition, and an indication of what consti- 
tutes the out-of-parameter condition. 
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1. Daten- und Kommunikationssystem fur einen 
Austausch von Daten zwischen einem Host- 
Computer (13), einzelnen Arbeitsplatz-Compu- 55 
tern (15), Maschinen in einer Fabrik einschlieB- 
lich Proze&steuereinheiten (14), tragbaren Re- 
cheneinheiten (17) und weiteren Steuer/Rechen- 



anordnungen und -geraten, wobei das System ei- 
nen Host-Computer (13) enthalt, der mit einem 
Netz aus Schnittstelleneinheiten (12) verbunden 
ist, die weitere Computer (15) und Fabrikmaschi- 
nen/Proze&steuereinheiten (14, 16) verbinden, 
wobei das Netz aus Schnittstelleneinheiten eine 
Infrarotverbindung in einem drahtlosen Netz mit 
wenigstens einer Satelliteneinheit (10) enthalt, 
die einen Sender (21) zum Senden von Daten 
mittels Infrarotsignalen, einen Empfanger (22) 
zum Empfengen von Daten mittels Infrarotsigna- 
len, eine Codier/Decodier-Einheit (23) zum Iden- 
tifizieren, von welcher Einheit Daten empfangen 
werden oder zu welcher Dateneinheit Daten ge- 
sendet werden sollen sowie zum Implementieren 
und Entfernen des Codierprotokolls aus dem Da- 
tenstrom, einer Steuereinheit (24) zum Verarbei- 
ten von uber die Satelliteneinheit weiter ubertra- 
genen Daten und zum Steuern des Betriebs des 
drahtlosen Netzes, sowie eine oder mehrere 
Schnittstellenschaltungen (12) zum Koppeln der 
Satelliteneinheit (10) mit verschiedenen Kommu- 
nikationsnetzen enthalt, wobei die Satellitenein- 
heit zum Kommunizieren mit wenigstens einer 
der selbstandigen, tragbaren Recheneinheiten 
(17) an das Netz aus Schnittstelleneinheiten an- 
gekoppelt ist, wobei die Infrarotverbindung dem 
Kommunizieren mit einer selbstandigen, tragba- 
ren Recheneinheit (17) fur eine Zweiwegverbin- 
dung mit dem Host-Computer (13) weiteren Com- 
putern (15) und Maschinen/ProzeB-Steuerein- 
heiten (14, 16) dient, und eine Kommunikations- 
verbindung fur eine Zweiweg-Datenubertragung 
und -Steuerung zwischen dem Host-Computer 
(13), den weiteren Computern (15). den Maschi- 
nen/ProzeB-Steuereinheiten (14, 16) und den 
selbstandigen tragbaren Recheneinheiten (17) 
sorgt, wobei das System dadurch gekennzeich- 
net ist, daR die Satelliteneinheit ( 1 0) ferner Alarm- 
schaltungen enthalt die mit den Maschinen/Pro- 
zeB-Steuereinheiten (14, 16) verbunden sind, urn 
eine Anzeige fur einen auBerhalb eines Parame- 
ters liegenden Maschinen/ProzeB-Zustand zu 
liefern, eine Schnittstellenschaltung mit der 
Alarmschaltung enthalt, urn ein Alarmsignal zu 
dem Netz aus Schnittstellenschaltungen, zu den 
Computern (15) und zu der tragbaren Rechen- 
einheit (17) zu ubertragen, wobei eine zu der 
tragbaren Recheneinheit (17) ubertragene Anz 
eige eines auBerhalb eines Parameters liegen- 
den Maschinen/ProzeB-Zustandes eine Informa- 
tion zur Identif izierung der Maschine/ des Pro- 
zesses mit einem auBerhalb eines Parameters 
liegenden Zustand sowie eine Anzeige daruber 
enthalt, was den auBerhalb des Parameters lie- 
genden Zustand bildet. 



8 



15 



EP 0 369 188 B1 



16 



Revendications 

1. Systeme de communication et de donnees four- 
nissant un echange de donnees entre un ordina- 
teur central (1 3), des ordinateurs personnels in- 5 
dividuels (15), une machinerie de fabrication, 
comprenant des dispositifs de comma nde de pro- 
cede (14), une unite de calcul portable (17), et 
d'autres dispositifs et equipements de comman- 
de/calcul, ledit systeme comprenant un ordina- 10 
teur central (13) connecte a un reseau d'unites 
d'interface (1 2) reliant les autres ordinateurs (15) 
et des dispositifs de commande de machine de 
fabrication/procede (14,16), ledit reseau des uni- 
tes d'interface comprenant une liaison inf rarouge is 
dans un reseau sans fil qui com port e au moins 
une unite de satellite (10), comportant un emet- 
teur (21) pour transmettre des donnees par des 
signaux inf rarouges, un recepteur (22) pour rece- 
voirdes donnees par des signaux infra rouges, un 20 
codeur/decodeur (23) pour identifier de quelle 
unite des donnees sont recues ou vers quelle uni- 
te des donnees doivent etre envoyees et pour im- 
plementer ou supprimer le protocole de cod age 
du flux de donnees, une unit6 de commande (24) 25 
pourle traitement de donnees relayees par le sa- 
tellite et la commande du fonctionnement du re- 
seau sans fil, et au moins un circuit d'interface 
(12) pour I'interface du satellite (10) avec diffe- 
rents reseaux de communication, ladite unite de 30 
satellite (10) couplee au reseau des unites d'in- 
terface pour la communication avec au moins 
une unite de calcul portable autonome (17), ladite 
liaison inf rarouge pour la communication avec 
une unite de calcul portable autonome (17) pour 35 
une communication a deux voies avec ledit ordi- 
nateur central (13), d'autres ordinateurs (15) et 
dispositifs de commande de machine/procede 
(14,16) une liaison de communication fournissant 
un transfert de donnees a deux voies et une 40 
commande entre chaque ordinateur central (13), 
les autres ordinateurs (15), les dispositifs de 
commande de machine/procede (14,16) et une 
unite de calcul portable autonome (17), le syste- 
me etant caracterise en ce que ladite unite de sa- 45 
tellite (10) comporte en outre des circuits d'alar- 
me relies au dispositif de commande de machi- 
ne/procede (14,16) pour indiquer qu'une machi- 
ne/procede est en dehors des indications de pa- 
rametre, un circuit d'interface avec ledit circuit so 
d'alarme pour communiquer un signal d'alarme 
au reseau de circuit d'interface aux ordinateurs 
(15) et a I'unite de calcul portable (17), une indi- 
cation qu'une machine/proced6 est en dehors 
des indications de parametre communiquee a la- 55 
dite unite de calcul portable (17) comprenant une 
information pour identifier la machine/procede 
hors de parametre, et une indication de ce qui 



constitue la condition hors de parametre. 
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